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Demodulator setup commands.

Bit synchronizer setup commands.
Convolutional decoder setup commands.
Deinterleaver setup commands.

Data Quality Monitoring (DQM) equipment setup commands.

© ® N o ua &

Service termination commands.
10. MA beamforming commands (MA service equipment only).

c. Tracking Servicee The USS ADPE Subsystem shall generate al equipment
configuration and control commands required for support of customer tracking service.
These commands shall include, but not be limited to:

1. Commands to configure and reconfigure customer range and Doppler equipment.
2. Doppler reference frequency commands.
3. Service termination commands.

d. Interservice. The USS ADPE Subsystem shall generate all equipment configuration and
control commands required for interservice period. These commands shall include the
selection of PN code assignment 48 to modul ate the forward carrier.

5.6.3.2.4 Provide Pre-Service Testing Support to the PMMS

The USS ADPE Subsystem shall generate all equipment configuration and control commands
required to support the PMMS in performing pre-service testing, performance measuring and
diagnostic testing. This support shall include but not be limited to:

a. From the pre-service test schedule, generate commands to configure and control USS
equipment setup in accordance with the test schedule. These commands shall include
but not be limited to those commands specified in Section 5.6.3.2.3 with the following
exceptions:

1. DQM equipment setup commands are not required.

2. For forward service testing, the USS ADPE Subsystem shall generate commands to
configure the forward service chain to receive data from PMMS instead of from the
DIS, and to provide the service chain output to the PMMS.

3. For return service testing, the USS ADPE Subsystem shall generate commands to
configure the return service chain to receive data from the PMMS instead of from
the RF Power Divider and to provide the service chain output to the PMMS instead
of to the DIS.

b. Generate commands to support the PMM ADPE Subsystem in determining the
range zero set (Section 5.5.2.4) which shall be used to compensate for SGLT delays when
generating customer spacecraft range measurements and determining the SGLT data
delay measurement (Section 5.5.2.5).The SGLT data delay measurement is required of
Danzante and Cacique only.:
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5.7.2 Functional Requirements
End-to-end testing shall be capable of performing the following functions:

a.  Simultaneous end-to-end testing of forward, return, and tracking services for one SSA
or one MA and one KSA customer, including Shuttle. Shuttle EET services (S
Forward, S-Return, K-Forward, K-Return) shall not be required simultaneously at the
same ground terminal.

b. Routing of received forward test data streams to the DIS (Danzante and Cacique only).

c. Transmission of return test data streams received from the DIS (Danzante and Cacique
only).

d. Operation over arepresentative range of the following customer characteristics:
1. EIRP.
2. GIT.

e. Tuning of S-band receiver across the entire S-band range.

—

Tuning of S-band transmitter across the entire S-band range.

Performing necessary frequency translations.

° @«

Sending periodic EET equipment status messages to the Ku-band TT&C ADPE via the
Ku-band TT& C service bus.

Reconfiguration of EET equipment in response to Ku-band TT&C ADPE control via
the Ku-band TT& C service bus.

j. EET antenna EIRP calibration.

5.7.3 Performance Requirements
The EET capability shall meet the following performance requirements:
a.  S-band transmitter tuning range: 2200-2300 MHz.
b. S-band maximum EIRP (circular polarization): > 45 dBW.
c. S-band receiver tuning range: 2025-2118 MHz.
d. S-band maximum G/T: >-10 dB/°K.
K-band transmitter frequency: 15,003.4 MHz.

Pl ¢ )

K-band maximum EIRP (circular polarization): > 60 dBW.
K-band receiver frequency: 13,775 MHz.
K-band maximum G/T._ > 21 dB/°K.

= Q

RF Performance parameters shall be as specified in Table 5-1 of TDRSS System Design
Report, Volume I: System Design 29000-200-003-004.
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A.1.3 Vector Processing Ground Rules

The Interface Control Document (ICD) between the NCC/FDF and the WSC, 530-ICD-NCC-
FDF/WSC shall control the exchange and use of customer and TDRS state vectors.
Implementation of the vector processing algorithms defined here shall be consistent with 530-
ICD-NCC-FDF/WSC. In particular, implementation shall follow the vector processing ground

rules in the 530-1CD-NCC-FDF/WSC—These-ground-rutes-are-thectuded-forreference-oenty—in

A.2 Incorporating Vectors and Delta-T Messages into a Composite
Customer Ephemeris

TDRSS customers may be supported during the course of time by a combination of vectors of al
types. The purpose of this section is to define an agorithm that shall be used at the WSC to
incorporate the various vector types and any DeltaT messages into a composite customer
ephemeris.

A.2.1 IRV Message Verification

Upon receipt of an IRV, the Ground Termina shal verify that the message contents are
appropriate for use in the composite customer ephemeris. The IIRV shall contain the epoch time
of the state vector (Section A.3.1) and the position and velocity components (Section A.3.2).
Checksums shall be provided for the time, position, and velocity. The Ground Terminal shall
verify the checksums. The OPM shall be reected if the checksums are inconsistent with the
message contents.

The NCC will generaly provide state vectors with epoch times close to current time or in the
future. A state vector shall be rejected by the Ground Terminal if the epoch time is earlier than
receipt time by more than:

12 hoursfor Type 1 or 2
24 hoursfor Type 8.

Maneuver sequence vector types 4, 5, 6, and 7 shall be accepted with any epoch times but shall
not be used to update the customer composite ephemeris if the epoch time is earlier than 6
minutes prior to receipt time.

Because free-flight vectors will be propagated by the Ground Terminal, it is necessary to ensure
that propagation is physically meaningful. The position vector magnitude squared (r2) shall be
computed and the vector shall be reected if r2 is less than (6356 kilometers)2 =
40398736 kilometers?.

Vector types 2, 5, 6, and 7 shall be used only with maneuver sequences. Any vector with these
types that is not part of a maneuver sequence shall be rejected.

Permanent Earth stations shall only be supported by stationary vectors from the NCC. Any state
vector for a permanent Earth station that does not have a vector type 8 shall be rejected.
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A.3.6 Delta-T Rotation Matrix

The Delta-T rotation matrix shall be used to adjust the vectors in the customer support ephemeris
in the USS and TT&C ADPE Subsystems. Application of this matrix corresponds to a rotation
about the Earth’'s spin axis, which is the z-axis in the MOD inertia coordinate system. The

dlipped position and velocity vectors Fs’?s shall be obtained from the original position and

velocity vectors t ’?O by

rs = Der
rs - Der
where

%os(mets) -sin(wets) OE
Dg = Eksin(wets) cos(wets) OE
H O 0 15

and where tg = amount of the launch dip (Delta-T)
W = angular velocity of the Earth as defined in Section A.3.2.

The vector epoch times shall also be changed by the addition of the slip amount ts to the vector
epoch times. Late arrival of Delta-T messages shall be accommodated by retaining the entire
customer support ephemeris until the end of the customer service period. Following the
application of the Delta-T rotation to the customer support ephemeris, the Delta-T message shall
be discarded. The Ground Terminal shall proceed to treat the slipped vectors in the same manner
it would have if no dip had occurred. Vectors arriving after the Delta-T message shall be
properly referenced to the new launch time, and the Ground Terminal shall not apply the rotation
to these new vectors.
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3 Not-used

4 .

5 Burneut

6 Reentry Mraneuver-seguence state-vectors
7 Launeh-or-on-orbit
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